Drill-cores of 47.6 mm diameter were drilled in the Critical Zone of the Sept Iles intrusion in the period 1995-1996, perpendicular to the layering with an azimuth of 325° and an inclination of 65°. Cores were split and individual samples represent 0.32-13.2 m long portions (2.4 m on average). Phosphorous was measured in 895 samples by ALS ChemexChimitec (Val-d'Or, Canada) using the gravimetric method by precipitation of magnesium ammonium phosphate hexahydrate. Density measurements were performed on 228 selected rocks by the water-immersion method. Plagioclase composition was determined by XRF on Li-borate fused glass on mineral separates (60-150 µm) performed using flotation in bromoform and a Frantz isodynamic magnetic separator. Final purification was carried out by HCl leaching to dissolve any apatite grains and by hand-picking under the microscope. The composition of olivine, clinopyroxene and melt inclusions were determined with a Cameca SX100 electron microprobe at Clermont-Ferrand. For olivine and clinopyroxene, beam conditions of 15 kV and 15 nA were used, counting times were 10 s and the electron beam was focused. For melt inclusions analyses, the beam was defocused to 10 µm and the current was 8 nA. The following standards were used: wollastonite for Si and Ca, Al 2 O 3 for Al, fayalite for Fe, forsterite for Mg, MnTiO 3 for Ti and Mn, albite for Na, orthose for K and apatite for P. Prior to analyses, finely crystallized melt inclusions in apatite were rehomogenised using heating stage experiments under air conditions and in a vertical dropquench gas mixing furnace with oxygen fugacity control at FMQ-1 using N 2 -CO 2 gas mixtures. Apatite grains were loaded in a small Pt crucible in the hotspot of the furnace and heated from 25°C to 1080-1100°C in 2 hours. The experiment was held at the final temperature for 30 min to allow equilibration of the melts with their host apatite before dropquenching into water.

